• Dialysis patients receive medical care from a variety of physicians. Little is known about how dialysis patients assess the quality of this care. We sought to determine (1) who dialysis patients receive medical care from, (2) how they rate the quality of such care, and (3) how ratings differ for care provided by generalists, nephrologists, and other specialists. We performed a cross-sectional interview study of 148 patients from four chronic hemodialysis units. Using a structured questionnaire, we asked subjects about each condition for which they received care in the preceding 12 months. For each condition, subjects mentioned the type of physician who provided care and then rated their overall satisfaction with care as well as six components of quality of care (availability of doctor, technical skill, personal manner, explanations provided, amount of time spent, and how much patient was helped). We found that generalists, nephrologists, and other specialists provided care for 14%, 48%, and 38% of conditions for which patients received care. Sixty-nine percent of overall satisfaction ratings were very good or better. Of the six components of quality of care, explanations and amount of time received the lowest ratings. On multivariate analysis, increased patient age, black race, and care for acute illnesses were associated with lower ratings of quality of care. There was no difference in ratings of care provided by generalists, nephrologists, and other specialists. In conclusion, dialysis patients receive most of their medical care from nephrologists and other specialists. Although they generally rate this care highly, we recommend that providers pay special attention to explanations provided, time spent with patients, and care for acute illness.
D
EBATES on the optimal role of specialists versus generalists are increasingly focused on objective data such as cost, quality, and access to care. 1 By comparison, less is known about patient perceptions of medical care provided by specialists versus generalists. In addition, the distinction between specialists versus generalists has blurred as specialists are providing more primary care and generalists are performing more specialized procedures. 2, 3 Moreover, enhancing the provision of routine care by nonphysicians is being encouraged as a cost-containment strategy. 4 The care of dialysis patients reflects many of these factors. Nephrologists have long provided both specialized and primary care to dialysis patients. 5 Objective data on cost, quality, and access to care are increasingly available. 6 At the same time, proposals to enhance the role of primary care physicians and nonphysicians in the care of dialysis patients have increased. 7 The degree to which nephrologists or generalists care for dialysis patients will have important implications for training programs, reimbursement policies, and possibly patient outcomes. We therefore sought to determine (1) who dialysis patients receive their medical care from, (2) how they rate the quality of such care, and (3) how ratings differ for care provided by generalists, nephrologists, and other specialists.
METHODS

Subjects and Facilities
We conducted the study at two hospital-based and two free-standing chronic hemodialysis units in Northeast Ohio and Southeast Michigan from November 1996 to February 1997. At all four units, patients are seen weekly during dialysis by their primary nephrologists or by rounding nephrologists. Nephrology fellows are also involved in patient care at one facility, and a nurse practitioner is involved at another facility.
We selected all patients from the two smallest units. At one large unit, all patients from two randomly chosen shifts were selected. At the other large unit, all patients from two conveniently chosen shifts were selected. English-speaking patients age 18 or older were eligible. We used a two-step procedure to exclude cognitively impaired patients. First, the head nurse excluded patients who were not considered capable of giving consent for medical or surgical procedures. Second, at the beginning of the interview, subjects were asked to state the time and days of their scheduled dialysis treatments. We excluded subjects who could not correctly provide this information. 8 
Interview
One of the investigators (G.C.A.) interviewed patients during dialysis treatment and asked them:
1. Whether they had seen a doctor during the past 12 months for dialysis-related conditions (calcium/phosphorus regulation, vascular access, cramping, nausea, or vomiting during treatments), high blood pressure, diabetes, other chronic conditions (lung, heart, or gastrointestinal diseases), and acute illnesses (headaches, backaches, cuts or bruises, and upper respiratory infections). 2. What type of doctor they saw for each condition 3. To rate their overall satisfaction with the care received for each condition. Subjects also rated the doctor's availability, technical skill, personal manner, explanations of medical procedures and tests, the amount of time they had with the doctor, and how much they were helped. Subjects answered these seven separate questions using the following six-point Likert scale: excellent, couldn't have been better; excellent; very good; good; fair; poor. 4. Whether they had bragged to other people about the care they had received for each condition Patients also were asked about their educational level. Subjects were given $5 to thank them for their participation. We developed our questionnaire by first identifying domains of interest based on open-ended interviews with a pilot group of hemodialysis patients. We then selected and slightly modified questions previously tested for reliability and validity in other settings. [9] [10] [11] [12] Copies of the questionnaire are available from the authors on request.
Chart Abstraction
From each subject's medical record, we obtained demographic variables (age, sex, race, zip code) and medical variables (cause of renal failure, years on dialysis, number of comorbid conditions). We calculated number of comorbid conditions based on the presence or absence of the following 15 conditions: coronary artery disease, congestive heart failure, peripheral vascular disease, stroke, malignancy, collagen vascular disease, depression, schizophrenia, chronic obstructive pulmonary disease, cirrhosis, gastrointestinal bleed, diabetes, human immunodeficiency virus (HIV) infection, intravenous drug abuse, and alcohol abuse. 13, 14 We also obtained and averaged all Kt/V and albumin determinations for the 90-day interval before the interview date. We obtained the median income of each patient's zip code from census data.
Statistical Analysis
We examined three patient ratings of quality of care. First, we examined overall satisfaction. Second, we calculated a mean quality index by averaging the scores for availability, technical skill, personal manner, explanations, amount of time, and amount helped. This mean was transformed to a 0 to 100 scale, where 100 represents the highest rating. Third, we calculated a bragged index by assigning a value of 0 when a patient did not brag or 100 when a patient did brag about a given encounter.
We used the chi-square test, the Mann-Whitney test, and the Spearman correlation coefficient to examine the univariate relationship between patient ratings of quality of care and various predictor variables. Two different units of analysis were used. With patients as the unit of analysis, we studied the relationship between patient ratings and the demographic and medical variables listed. With conditions as the unit of analysis, we studied the relationship between patient ratings and physician and condition type. Variables found to be associated with patient ratings at P Ͻ 0.20 on univariate analysis were further examined by multivariate analysis. Because patients generally reported receiving care for several conditions, these conditions cannot be considered as independent observations. To account for this nesting of conditions within patients, we used hierarchical linear or logistic regression analysis. 15 Predictor variables not independently associated with patient ratings at P Ͻ 0.05 were removed from the final multivariate models.
With patients as the unit of analysis, we used the Wilcoxon signed-rank test to compare each component of quality of care (eg, availability) with the mean quality index. To compare patient ratings with objective measures of quality of dialysis care, we performed analyses limited to patient ratings for dialysis-related conditions. We used the Spearman correlation coefficient to compare these patient ratings with mean Kt/V and albumin.
RESULTS
Patient Characteristics
The dialysis unit staff identified 172 patients as meeting the inclusion criteria. Of these, 151 (88%) completed interviews, 10 (6%) refused to participate, six (4%) were cognitively impaired, and five (3%) stopped the interview early. A total of 148 patients reported receiving care for one or more of the conditions questioned. Table 1 lists the characteristics of these 148 subjects. The 21 nonparticipants were more likely to be female (71% v 52%, P ϭ 0.06) but did not differ from study participants in other demographic or medical variables.
Conditions and Physicians
Patients reported receiving care for a total of 506 conditions. Of these, 172 were for dialysisrelated conditions (calcium or phosphorus regulation, vascular access, cramping, nausea, or vomiting during treatments), 114 were for hypertension, 51 were for diabetes, 98 were for other chronic conditions (lung, heart, or gastrointestinal diseases), and 71 were for acute illnesses (headaches, backaches, cuts or bruises, and upper respiratory infections). Generalists, nephrologists, and other specialists provided care for 14%, 48%, and 38%, respectively, of the conditions (Fig 1) . For four of the five condition categories, nephrologists provided more care than generalists or other specialists. Of the 194 other specialists who cared for the subjects, 77 (40%) were surgeons, 42 (22%) were cardiologists, 16 (8%) were emergency physicians, 14 (7%) were endocrinologists, 10 (5%) were gastroenterologists, and 35 (18%) were in other specialties.
Quality of Care
Patients generally rated the quality of medical care they received highly. Sixty-nine percent of overall satisfaction ratings were very good or better (Fig 2) . There was a high correlation between overall satisfaction and mean quality index (Spearman correlation coefficient ϭ 0.85, P Ͻ 0.001). As a result, we report univariate and multivariate results for mean quality index only. Among patient characteristics (Table 2) , age 40 to 69, black race, lower zip code income, diabetes as cause of renal failure, and increased comorbid conditions were associated with a lower mean quality index. The relationship with physician type and condition type is shown in Table 3 . On hierarchical linear regression, patient age, patient race, and condition type were independently associated with mean quality index. A 10-year age increase was associated with a 2.4-point decrease in mean quality index (P ϭ 0.01), whereas black race was associated with a 10-point decrease (P ϭ 0.002). Compared with care for acute illnesses, mean quality index for other conditions was higher: dialysis-related conditions (3.3 points, P ϭ 0.11), hypertension (6.0 points, P ϭ 0.006), diabetes (6.8 points, P ϭ 0.01), and other chronic conditions (5.3 points, P ϭ 0.02). Neither patient medical variables nor physician type was independently associated with mean quality index.
Patients reported bragging about the care they received for 38% of the conditions. Among patient characteristics, lower educational status was associated with more bragging (Table 2) . Receiving care from nephrologists and other specialists also was associated with more bragging (Table  3) . On hierarchical logistic regression, only patient education was independently associated with bragging.
Components of Quality of Care
Of six components of quality of care, patient ratings were highest for physician technical skill and personal manner and lowest for explanations provided and length of visit (Table 4) .
Comparison With Objective Measures of Quality of Dialysis Care
In analyses limited to patient ratings for dialysis-related conditions, there was no relationship between Kt/V and mean quality index (Spearman correlation coefficient ϭ 0.01, P ϭ 0.95).
There was a slight relationship between albumin and mean quality index (Spearman correlation coefficient ϭ 0.17, P ϭ 0.07).
DISCUSSION
This study supports others that have shown that nephrologists are the main providers of medical care for chronic hemodialysis patients. 16 More importantly, this is the first study examining how dialysis patients evaluate the quality of both dialysis-related and other types of medical care. The generally high ratings received by all physicians suggests that patients tend to be satisfied with their care. Although physician type was not associated with patient ratings, there were significant differences related to individual components of care and patient and condition characteristics. Explanations of procedures and tests and amount of time with physicians were rated lower than other components of care. Older and black patients rated the care they received less highly. Among the conditions for which patients received care, ratings for acute illnesses were lowest. Objective measures of quality of dialysis care such as Kt/V or albumin correlated poorly with patient evaluations of dialysis-related care.
In addition to identifying areas of lower patient ratings, our findings are noteworthy for several reasons. First, although ratings for the six components of care differed, there was a very high correlation between the mean of these individual components and overall satisfaction ratings. This suggests that patients may aggregate different aspects of their care in determining their overall satisfaction with medical care. Second, we found that use of the category ''excellent, could not have been better'' may be helpful in discriminating among patients who rate their care highly. By contrast, using the category ''excellent'' as the highest rating in patient satisfaction surveys typically leads to a clustering of responses at the upper end of the Likert scale (referred to as a ceiling effect). 17 Third, the poor correlation with objective quality measures indicates that patient ratings represent a distinct component of quality of medical care. 18, 19 Moreover, a growing reliance on algorithms means nephrologists may not even interact with patients with regard to these objective measures. 20 Improving quality of care will require interventions to optimize not just objective measures such as Kt/V and albumin but also aspects of care important to patients. Fourth, the relative distribution of care provided by generalists, nephrologists, and other specialists must be considered in setting reimbursement rates, especially in capitated settings. 21, 22 Advocates of cost containment may point to the similarity in patient ratings of generalists, nephrologists, and other specialists as justification for selecting the least expensive provider to care for dialysis patients. However, the specialized care required by dialysis patients (such as dialysis treatment and vascular access surgery) and the presence of multiple comorbidities means that most patients will continue to require care from multiple physicians. Fifth, nephrology training programs need to consider the variety of care that their graduates will provide for dialysis patients.
Our study was based on patients at four dialysis units. In addition, many of our subjects were black, a reflection of the inner city location of three of the units. It is possible that patients at other units differ in their ratings of quality of care. Also, the clinical significance of small differences in patient ratings may be unclear. For example, the difference between black and white patients' ratings was 10 points on a scale in which the mean value was 67 with a standard deviation of 22. Work in other areas suggests that differences of this degree in patient satisfaction are associated with behavior changes such as switching providers. 23, 24 Finally, because relatively few patients reported receiving care from generalists, our ability to detect differences between ratings of generalists and other physicians was limited. This is reflected by a wide confidence interval ranging from 58 to 68 for the Table 3 . By contrast, the confidence interval for nephrologists ranged from 66 to 71 and for other specialists from 64 to 70.
In conclusion, although patients generally rated the care they received highly, our findings point to several areas needing improvement. We recommend that physicians caring for dialysis patients pay special attention to explanations of procedures and tests, time spent with patients, and care for acute illnesses. Older and black patients also may benefit from closer attention.
